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The  diagnosis  of  contagious  abortion  in  cattle  not  infrequently 
rests on the isolation of Bacillus abortus from infected material.  The 
organisms may be present in such small numbers that repeated micro- 
scopic examination of films fails to reveal them.  Uterine swabs and 
tissue  from fetal membranes are usually contaminated with miscel- 
laneous bacteria either from the utero-chorionic space or fecal matter 
or  from both  sources.  The isolation  of Bacillus  abortus  from such 
material is a  matter attended with considerable difficulty.  The pre- 
ponderance of rapidly growing saprophytes together with the peculiar 
growth  requirements  of  the  microorganism itself  make  the  use  of 
simple plating methods for its recovery often very laborious and liable 
to  failure and  loss  of material. 
Animal inoculation has been resorted to  as  the most  satisfactory 
method.  Smith and Fabyan  ~ showed, in  1912,  that the injection of 
cultures of Bacillus abortus into the guinea pig gave rise to a  disease 
of rare fatality, characterized chiefly by enlargement and congestion 
of the spleen together with foci of cellular proliferation.  The splenic 
lesions began about the 3rd week, extended over a period of 10 to 20 
weeks,  and  were followed by  repair3  The  disease  could  be  trans- 
mitted from animal to animal by the injection of suspensions from a 
spleen in the acute stage.  In 1918, Smillie  ~' found that cultures could 
be obtained from the spleen 3 to 4 weeks after injection of the guinea 
i Smith, T., and Fabyan, M., Centr. Bakt., i. Abt., Orig., 1912, Lxi, 549. 
2  Fabyan, M., J. Med. Research, 1912, xxvi, 441. 
3  Smfllie,  E. W., J. Exp. Med., 1918, xxviii, 585. 
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pig  before  definite  gross  lesions  had  appeared.  The  number  of  or- 
ganisms in the spleen were found to be at their maximum between the 
3rd  and  4th  week.  After  the  4th  week  a  sharp  decline  in  numbers 
was  noticed. 
These methods  of isolation  are  reliable  but  time consuming,  inas- 
Inuch as an interval of at least 3 weeks is necessary between injection 
of  the  guinea  pig  and  cultivation  from the  spleen.  An  attempt  to 
diminish the time interval before cultivation could be resorted to has 
led  to  the  method  to  be  described.  The  procedure  is  based  on  the 
observation made by Dr. Theobald Smith that the peritoneum of the 
guinea pig rapidly destroys most bacteria,  excepting the spore stage, 
when injected  in small numbers and it has been used in attempts  to 
isolate  certain  bacteria  in  pathological  material  by  timing  the  ex- 
posure in the peritoneal cavity.  Bacillus abortus is unaffected by the 
normal defensive factors operative in the peritoneal cavity which are 
accountable  in  part  for  the  sterilizing  action. 
Procedure. 
The  method  employed  is  as  follows: 
A suspension in bouillon is made from the suspected material.  If it is a uterine 
swab, it is rotated vigorously until a noticeable cloudiness  results.  If placental 
tissue is available, it is thoroughly washed in running water, scrapings from the 
diseased  chorion  or cotyledons removed to a small crucible  or convenient vessel 
and ground with sterile  sand.  Bouillon  is added and after subsidence  of coarse 
particles the supernatant liquid  is employed.  Approximately 1.5 to 2 cc. of the 
suspension  is injected  intraperitoneally into  each  of two  or more guinea pigs. 
If a  preliminary microscopic  examination of the material shows streptococci in 
abundance, it is well to reduce the dose to icc.  Guinea pigs weighing around 350 
gm. are to be preferred. 
After 5 days one animal is chloroformed, the abdomen exposed and the muscles 
thoroughly seared with a hot spatula.  With strict aseptic precautions a medial 
incision is made and several cc. of bouillon introduced into the peritoneal cavity 
with a blunt and smooth tipped pipette.  The cavity is washed out by withdraw- 
ing and expelling the bouillon a number of times.  Roughly 0.5 cc. of the washings 
is added to each of several agar slants.  The spleen is exposed, a bit of tissue torn 
off with sterile forceps and transferred to an agar slant.  The cultures are placed 
in a  closed jar in an atmosphere of 5 per cent carbon dioxide  and incubated at 
37°C.  If Bacillus abortus is present growth either as isolated colonies  or as a 
confluent  film should  occur in  from 2  to  7 days.  If reasonably strict  aseptic JOHN B.  NELSON  333 
precautions  are observed no contaminated tubes should be encountered.  In case 
the  cultures  from the first  animal  remain  sterile  or are  overgrown  by bacteria 
other than Bacillus  abortus, the second guinea pig should be killed and the pro- 
cedure repeated.  A third animal should be reserved and killed after 3 or 4 weeks. 
Application of the Method. 
The  method  described  was  tested  with  material  from  12  cases  of 
suspected bovine abortion.  The results are presented below in tabular 
form.  In  addition,  two  cases  from  which  Bacillus  abortus  was  re- 
covered  are  described  in  detail.  Three  and  sometimes  four  guinea 
pigs were  employed in  order to ascertain  roughly the length  of time 
Bacillus  abortus  remained  in  the  peritoneal  cavity.  The  amount of 
growth on cultures from successive guinea pigs was simply estimated. 
Frequently isolated colonies were absent,  growth occurring as a  con- 
fluent film.  Wherever possible the actual number of colonies is given. 
Case 1176.--Uterine swab and a full-term fetus were received for examination. 
Autopsy of the fetus  showed the presence of solid particles  of meconium  in the 
first and fourth stomachs.  A pure culture  of B. abortus was obtained from the 
lung,  liver, first and fourth stomachs,  spleen, and rectum.  A culture from the 
kidney was without growth.  Microscopic examination  of films from the uterine 
swab  showed microorganisms  resembling  B.  abortus.  12  days later,  the  swab 
meanwhile  being  kept  in  the  refrigerator,  four guinea  pigs  were  injected  with 
1.5 cc. portions of the swab suspension, three by the intraperitoneal  route and one 
by the intrapleural  route.  Two guinea pigs were chloroformed after 5 days and 
cultures made from the washings of the peritoneal cavity in one case, of the pleural 
cavity in the other case.  Spleen cultures  were made from both animals.  The 
turbid washings after subsidence showed many cells of which a small lymphocyte 
was the predominating  type with smaller numbers of mononuclear and polynuclear 
leucocytes.  There  was  evidence  of phagocytosis  in  the  two latter  cell types. 
Cultures  from the pleura] washings showed in one case contamination,  in others 
35 and 6 colonies of B. abortus.  The spleen culture  showed a  scant growth  of 
B. abortus.  Cultures  from the peritoneal  washings in one case showed contam- 
ination, in the others 2 and 4 colonies, respectively, while the spleen showed a scant 
growth.  The third guinea pig was chloroformed 8 days after injection and cultures 
made from the peritoneal  washings and from the spleen.  The fluid was turbid 
and showed many lymphocytes with an occasional mononuclear and polynuclear 
leucocyte.  4 days later cultures from the washings showed 18, 10, and 12 colonies, 
respectively.  The spleen gave a heavy confluent film.  The fourth guinea pig was 
killed and cultured 14 days after injection.  The washings showed a visible tur- 
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TABLE 
Cultures from the Peritoneal  Washings 
Case  No. 
1175 
1176 
1185 
1186 
1187 
1191 
1195 
1202 
I~icro- 
scopic  Darts  after 
Nature of  material,  examin~  injection. 
tion of 
films.* 
Uterine swab.  5 
11 
17 
74 
107 
"  "  +  5 
8 
14 
5 
11 
21 
28 
6 
10 
21 
6 
11 
21 
12 
19 
26 
7 
14 
21 
"  "  +  3 
12 
19 
Abdominal washings.t 
50 
2 
0 
m  10 
2 
4 
18 
I 
Contaminated.-- 
0 
Contaminated.-- 
0 
Scant.  -- 
0 
8 
2 
0 
0 
0 
0 
0 
0 
1 
0 
Moderate.  -- 
Scant. 
2 
2 
10 
2 
0 
0 
0 
0 
Scant. 
0 
5 
6 
0 
0 
0 
0 
0 
0 
0 
0 
Moderate. 
3 
--Contaminated. 
--  12 
--  0 
--  0 
--  0 
--  0 
--  0 
--  Scant. 
12 
--  7 
--  4 
--  0 
--  0 
--  0 
--  0 
--  0 
--  0 
--  0 
--  1 
--  Moderate. 
--  10 
*  +  =  B. abortus;  -  =  B. abortus not found. 
t  The numbers represent colonies of B. abortus. Io 
and Spleen o/Injected Guinea Pigs. 
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Spleen.t 
30 
100 
80 
7 
65 
Scant,  confluent. 
Heavy,  " 
175 
Scant,  confluent. 
Heavy,  " 
Moderate,  " 
18 
40 
150 
0 
24 
100 
Moderate, confluent. 
Heavy,  " 
Order of 
guinea  pig 
exannnatiom 
1st 
2nd 
3rd 
4th 
5th 
1st 
2nd 
3rd 
1st 
2nd 
3rd 
4th 
1st 
2nd 
3rd 
1st 
2nd 
3rd 
1st 
2nd 
3rd 
4th 
1st 
2nd 
3rd 
1st 
2rid 
3rd 
Remarks. 
B. abortus isolated from fetal organs. 
Abortion  with  retained  placenta,  fetus  lost,  agglu- 
tinins for B. abartus negative--probably vibrionic. 
Cultures from fetal organs positive for B. abortus. 
Vibrio fetus isolated from fetal organs. 
Cultures from fetal organs negative. 
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TABLE  I. 
Case No. 
1205 
1207 
1211 
1214 
Nature of material. 
Utefineswab. 
Fetal membrane. 
Uterine swab. 
Micro- 
scopic 
examina- 
tion of 
films.* 
Days after 
injection. 
5 
12 
19 
5 
11 
18 
5 
13 
20 
5 
12 
19 
Abdominal washings.t 
Scant.  Scant.  --  Scant. 
Contaminated.--Contaminated.--  " 
0  --  0  --  " 
Scant.  Scant.  --  10 
0  --  0  --  Scant. 
65  --  55  40 
Scant.  --  Scant.  0 
0  --  0  --  0 
Scant.  --  Scant.  --  Scant. 
0  --  0  0 
washings in one case gave no growth, in others showed 1 and 2  colonies, respec- 
tively.  The spleen gave a pure growth of 175 colonies. 
Case l187.--Uterine swab and fetus were received for examination.  Autopsy 
of  the  fetus  showed  the  presence  of  solid  particles  of  meconium  in  the  fourth 
stomach.  Pure cultures of B. abortus were obtained from the lung, first and fourth 
stomachs,  and  the  rectum.  Cultures  from  the  spleen  and  liver  were  without 
growth.  Microscopic examination of films from the uterine swab failed to show 
B. aborlus.  Three guinea pigs were each  injected intraperitoneaUy with  1.5  cc. 
of a bouillon suspension made from the uterine swab.  One guinea pig was chloro- 
formed after 6 days and cultures made from the peritoneal washings and from the 
spleen.  Cultures from the washings showed 8, 5, and  7 colonies, respectively, of 
B.  abortus;  the  spleen  showed  18  colonies.  11  days  after  injection  the  second 
guinea pig was killed and cultured.  Cultures from the washings showed 2, 6,  and 
4  colonies, respectively, and  from the spleen 40 colonies of B. abortus.  21  days 
after injection the third animal was killed and cultures made from the peritoneal 
washings,  the  liver,  and  the spleen.  Cultures  from  the  washings  and  the  liver 
were without growth.  The spleen culture showed 150  colonies of B. abortus. 
DISCUSSION. 
The injection of a  mixed suspension of tissue fragments containing 
Bacillus abortus and other bacteria  into the peritoneal cavity of the 
guinea pig is followed by a  vigorous, differential sterilization whereby JOHN  B.  NELSON 
--Concluded. 
Order of 
Spleen.t  guinea pig  Remarks. 
examination. 
337 
Scant, confluent. 
Contaminated. 
Heavy,  confluent. 
Moderate,  " 
150 
Moderate, confluent. 
Scant,  " 
65 
Heavy,  confluent. 
1st 
2nd 
3rd 
1st 
2nd 
3rd 
1st 
2nd 
3rd 
1st 
2nd 
3rd 
Cultures  from  2nd  guinea  pig,  with  one  exception, 
showed B. paratyphosus. 
B. abortus isolated from fetal organs. 
after a few days and for a  space of several weeks that microorganism 
is left in pure culture.  After the 1st week, following injection, there 
is noted a  gradual decrease in numbers.  Reduction continues until 
sterility is reached, generally about the end of the 3rd week.  During 
the same period of time there is a  gradual increase in the number of 
microorganisms in  the  spleen.  In  no  case,  however,  in  the  series 
studied were gross lesions in the spleen observable at autopsy.  Bacil- 
lus abortus could be obtained in pure culture from the spleen as early 
as the 3rd day following injection and regularly on the 5th day.  The 
cultures obtained from the spleen during this early period are probably 
due in part to the growth of organisms adhering to its surface.  It is 
evident, however, that Bacillus abortus is carried very early into the 
circulation, and that growth is largely due to organisms actually in the 
splenic tissue.  In one case, as noted in the case reports, the suspen- 
sion was injected into the pleural cavity of a  guinea pig and a  pure 
culture of Bacillus abortus obtained from the spleen on the 5th day. 
Cultures made directly  from the blood gave irregular results.  In one 
instance cultures made from the heart's blood 48 hours after injection 
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heart's blood every 12 hours for 3 days after injection were all positive 
but with a  scant growth.  Cultures made from other organs, such as 
the liver, gave inconstant results.  In one case the liver culture showed 
2  colonies of Bacillus abortus while the spleen showed over 100.  In 
two other cases the liver cultures were without growth while those 
from the spleen showed 150 and 25 colonies, respectively. 
The factors accountable for the differential sterilization in the peri- 
toneal cavity of the guinea pig were not studied.  Undoubtedly many 
of the miscellaneous bacteria encountered are saprophytes and as such 
unable to adapt themselves to a  parasitic mode of existence.  Other 
bacteria, facultative parasites of a  low order of virulence, must suc- 
cumb to the normal defensive mechanism of the host.  The injection 
is  invariably  attended  by  a  cellular mobilization  composed chiefly 
of small lymphocytes together with smaller numbers of mononuclear 
and  polynuclear leucocytes.  There  is  active  phagocytosis,  as  evi- 
denced by intracellular bacteria  seen in  stained preparations  made 
from the peritoneal washings.  It is to be anticipated that now and 
then streptococci or other pathogenic bacteria of sufficient virulence 
to overcome the normal defenses of the guinea pig may be present in 
the material employed for injection.  Under these conditions a  safe 
procedure would be to inject one or two guinea pigs subcutaneously. 
These usually survive even in  the presence of streptococci or other 
pathogenic bacteria and may be cultured after the 3rd week. 
SUMMARY. 
A  rapid  method is  described for  the isolation  of Bacillus  abortus 
from the peritoneal cavity of the guinea pig following the injection of 
uterine exudate or placental tissue. 